Synergistic antitumor activity of cisplatin and interleukin 1 in sensitive and resistant solid tumors.
The antitumor activity of cis-diamminedichloroplatinum(II) (cP) and human recombinant interleukin-1 alpha (IL-1 alpha) was studied in RIF-1 and SC VII solid tumor models and in a cP-resistant subline of RIF-1 designated RIF-R1cP. In RIF-1 tumors, clonogenic cell survival after cP plus IL-1 alpha combinations was highly schedule and IL-1 alpha dose dependent. More than additive clonogenic cell kill was seen when cP was given 6 h before, but not 8 h before or at 2-6 h after IL-1 alpha. Time course studies indicated that maximal clonogenic cell killing was achieved within 4-6 h after the cP plus IL-1 alpha combination, with little or no recovery for up to 24 h. In vivo dose-response studies indicated that cP plus IL-1 alpha combinations induced more clonogenic cell kill than cP alone in all three tumor models, and analysis by the median effect principle indicated highly synergistic antitumor activity. Dexamethasone but not indomethacin inhibited the synergistic interaction. IL-1 alpha had no effect on the cytotoxicity of cP in SCC VII cells in vitro, and neither in vitro hypoxia nor in vivo ischemia, induced by clamping tumor blood supply, significantly affected cP clonogenic cell killing. Increased clonogenic cell killing was seen, however, after removal of the clamp, implicating reperfusion events, such as oxyradical stress, as a potential mechanism for increased cP cytotoxicity in SCC VII solid tumors. The data from our model systems provide a rationale for additional work to define the mechanisms of the synergistic antitumor activity of the cP plus IL-1 alpha combination and indicate that IL-1 alpha might be a useful adjunct to increase the clinical efficacy of cP-containing strategies for both sensitive and cP-resistant cancers.